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(54) RECIPROCATING PUMP 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a reciprocating 
pump capable of effectively preventing pulsating by 
being structured for replenishing a fluid of a 
corresponding amount to leakage due to a backward flow 
of the fluid near a chucking ball. 
SOLUTION: This reciprocating pump comprises a 
diaphragm reciprocating while contacting with the 
carried fluid, and a driving force supplying portion for 
driving the diaphragm, wherein the driving force 
supplying portion is composed of an eccentric cam 42, a 
first piston portion 43 and a second piston portion 44 
reciprocating by rotation of the eccentric cam 42, and a ( 
contact rolling element contacting with the eccentric 
cam 42 so as to transmit the driving force of the 
eccentric cam 42 to each piston portion 43, 44. A driving 
adjusting mechanism capable of adjusting a driving state 
of the diaphragm is provided. 
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fc«tft(j, mr©exby^4 4*^^^^nr 
fe D x c <r>%- © ex b >SM 4 © rtSKcffito* A 4 2 

hm-©exi>ygP4 3^*W6n, <:©n-©ex 

b >® 4 3 ©ftffigP 4 3 a m~<D ex h yg]5 4 4 ©rt 
20 ®S[S 4 4 a fc ©Htefi|«!Wc 3ffi«WJftf» 4 9 
tfRtf&tWSfc*, flfo*2>4 2©0$Et<fcoT^ 

-© ex b >» 4 3 © ex b yn 4 4 1 fisn 

0, flK>*A4 2©@Kfc*o^ ffi«i9J^?9#®4 
9 %«»Ufc«»T?e^ h >a? 4 3 , 4 4 mt&tlA 

[oo6 5] *fmmcm®sm$y-?t&s 

30 ^exhygp4 3, 4 4t#^^77Al, 2t(0fS 
tefHB?a*#U C ©fW^^^LT^ex b 4 
3, 4 4^&<0IK»rtl*«.^^77Al, 2fcfi^.* 

n*fe©T?ttft<^ f5j^©^mfcior#exb>^ 

4 3, 4 4^6CD|BB**#^^75ixl < 2fce^. 

scttfRTiB-esnirAt^ iwot, ^e 

X b yffit&MV77L. 1 , 2 fc^atKWfcjSftRrffi 

^K7^y^+^^tTs aa»*^7**flifi8tTt> 
[0066] ttc, ^mmm^wm^y-f^ 

a , 2 a tt» IKSSrmaGSSfifE 6 , 7 « SMXv?^? b" 
3*^LTWTfffcft*^<»«'6nT^S. 
&#4 J ?7yk l , 2 ©*ffiiJte(i, #ifj?fiStg^ 8 , 

50 *„ OS 5, ^gg^Mtin^ *>7-.>yF3, ^ 
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^ 2 53Wg/asn*cfcfcft* (02 (d) #m) o & 

1, 2 fctfyT^yK 3 fcg£S-t*T, ctl&©»S: 

[ o o 6 7 ] c © «t 9 *mm fttcmmmfv v 

7 2 5 tt, »-©^+77A 1 fc»Z0^^77A 

2fc©IBff«ffl3SHIi:Lr»**nT^«ftJ^ 02 
(n) fcjS1-^<fHWft«l&»l 1. 1 2^*«5^U 

[0 0 6 8] Lfctf oT, fiu©a:dfc«ijasn/ss*^ 

»fc«*ffiflB»*y^teJ:ntf^ 02 (a) fc*t<fc? 

lc, «M#^S7n^ 2 5£#Prf 

S3W*I52 1 , 2 2Sft«9fl.U HBB^fitt&ff 4 0©?< 

y^-yx fi6*A4 2, mmmmm 

**8BK»fc*v^Ttt, WaiWWSI^a y * 2 5 rt* 

[0 0 6 9] Sfe, *^W®fc«SftSS6#y^fcx 
J^Sfc *fttf , ¥77 Atf-0©7P <y 7 

(H5M^j^l7n«y^2 5) flfcRW-smva© 

^©£?fc~0©av£Lfc#y7 v Ny KflJ*WT 
8«afcJfc«*fttf, ^7£«f3e£©BG n n pM£ 

[007 o] s 6t, *&j»&Bfc«*aaaft#v7Tc 
*tuf, #i«rr*^"¥77Ai. 2©r4^77^^ 

F33bW6tiri^(DT\ -©^■r^AOftttf 

<$© #4*7 7 hfcfthxmmzjk&t ct%<, 

[0 0 7 n *fc, 07fi, *»BO»no*i!0^fc 

ffSafH&#y7^«W^«««*ffil&»9 O©»M0 
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3§M4 1 £©«££!$& 4 l fcJROfttf'&ftfc 

A 4 2 fc, A 4 2 ©ft* fcjS DTffig 

It^-^tfSODtfxbvgM 3, 4 4 |gr 

©If 7 h ygf! 4 4 fit TH-© tf 7 b >^ 4 3 t^r© 
tfx h yap 4 4 fc«W»Kf«&t*ffl«BIWf*»¥ft 4 
9 fc % cn&<Dfc^*rt£bTV>S*--yy?3l55 0 

io [0072] $fc. #mem\c*&mijm&9 o 

fc*V^T ft. £tf 7 h V»4 3 , 4 4 tft^tlT: 
■0-fo©^7VV^9 7 (9 7 A, 9 7B), 98 (9 
8 A, 9 8B) t,^7Vy^9 7, 9 8fcft&*A4 
2 £©5§fcfiEMt £ WJy?9 7,9 8 fc®&*A 

4 2 fc-easeassm:^*) Kfts og-©$Mn 
o i , %r.mmn o 2) fcjwwfr&tw*, =tb 
x, flf&ftA 4 2 ©Kft**v 101, 1 0 243 

«ttf^7 V y 7*9 7 , 9 8 £ft LT, #lf X h 4 
3, 4 4tefiaEft5«»8*ntV*. *LT, W 

20 ±© <t 5 «ssftt#r *BBftia&ss 9 0 fc£ v>r a, 

fr-->y7B&5 0rtgttfXhyBB4 3. 4 4 

[0 0 7 3] SMC, #M»^&«^7 
tt, 0H>*A4 2, IgftSSl 0 1, 10 2, %£&*T 
Vy?9 7, 9 8 m<om&3MK."D^Xtt, MMt L 

[0 0 7 4] «±©J;^fc s *HBB9^Jlfc33^Ttts Is 
j&*A4 2fctryy^9 7, 9 8fc*TOgttt5<: 
30 tft<, ^ruy^97, 980rt*MUJ:Dfe«6tea 
©>>*V^OBlffl 10 1, 1 0 2 fc, ffiiES* A 4 2 
feirr&CtteJ^T, M6AA4 2^&©«I^H7> 

hysp4 3, 4 4tefib**5iciiwi*nr^«. 

AA 4 2 fciIg&tt?S«#fc«tinffi 10 1, 10 2 
*'hl£<1&!&t%Z.tftX%%<DX\ »b*ix4 2fcO 

flRUTv mmy7<D%mit*MZCttfX2Zo 
40 [0 0 7 5] £fc, 08 tt, *^©^H©^fflMst 
«SSJSft^y7 , ©«lJ»BfffiH%^bfct.©T?**, 21 

x\ »=oiiB»5*teo^Ttt, m-©n 

ittBWtTf**. 

[0076] <:cD^H©^^i0M^<:^§^i^I^y7 , 
50 tt, 0 8 < x ^-*«tt^=:© if x h ygp 4 
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3, AAm&\cffli'7 s pyy*imK t b*#ltv 

TV3 0 *oT, «T\ 09*>£tf01 Ofcfcvm 

[0077] mm^tc&sic mmmo mwm 
Kftosxwcaasrr*. $ft, fww©f fcfof*»fc 

<om^y*Mm^ mtzmsm&*mt 

[ 0 0 7 8 ) 0 9 fis 3f^«<!«%ff 5 ft 20 

©T?**. 09 Of) B, a»^VS?+0«WWfi«f 
09 (d) ttaj^y??ir«BWRT^* 
^Lft*>©T*&3, 

[0079] H9te*vt* ^HiS^l^sMffij^ 
^•vflMSfct ft$«ra&i 4 ot, ffiOffif 
s 1 6 o tm^xms&znx^Zo mmmzm i 
4ott »-© tf x h vm 4 3 tc© 5 m h nmm® 
1 7 onwE.tti&m'f'rvi?* 14 it, my? 

y*M l 4 l«iJMfW^7Vi?« 30 

i 4 2 is m«d^v^» i 4 1 icmmntcxyv 
y-?um$ H3t, ^9>s?+fia*» 1 4 2 tx/y 
y^fiswi 1 4 3t<oiancRw-6tu wsffyy?-* i 

4 1 4 2«te««tT^SXry>^l 4 

4 £*flJVT«J&¥ftTVS. $ft> M5tSHl#m 1 

6 oa, m-fyy^M 1 4 1 otftBR^HrarrsM 

mi^y'M 1 6 1 fc, WSffl^y^ 1 6 1 *JS 

^ 1 6 3 W877>y> 1 6 1 t*7v ym 40 
mil 6 3 tu lasffl^y^ 1 6 i 

*fl$&JfiJ¥ffi?8l 4 0<R| (fi£^4 2f© M*»L 

tvsx7*y>?gsi 6 4 k*^t«j»snr^*. 

[0 0 8 0] Ifflffi^y^fiBWB 1 6 ZtmmK 

#©sa^ 1 8 oortnaiiE*ja«nft«*5 ? wfc«& 
»x ws¥8»as 1 8 o mm^yv^uim i 

Ts aUflSMWB^ai 6 0*55B7X7flfiI (0 9 GO # 50 



^2 0 0 2- 1 3 4 7 9 
16 

ifcfcvm »7^yy> i 4 loisffit, mm 

77^> l 6 1 0«Si2:<D8EKt «g»fcWret 

So 

[0 0 8 1] 4«^«3«ft^y^+«»fc* 

vm flffifi^y^ 1 4 i©«ffi)bv «SM^y 

^ 1 6 HD»it?J?i\ fM^^-fSI 

eta*. "rab-Ss m7yy>M\4 
wmMyjyyv i 6 i©«:©jgi§it#\ raw*© 
aj3fs»*«stacfctas„ *lt, ±$Lft<fc? 

fc> *3taB«Bc*v>TB:, SB8§t (my 1 ?*?* 1 

4 1 ©#««*«) *^ste«s , r«ci:*«Rr^*sft 

[0 0 8 2] ±$Lft£5fc: N 09 tt, MSd^ 

vs>+ 1 4 i©rar*W^LT*5>K W/^y^ 
* 1 4 1 tt, f-©vfxh^gi54 3©»*teisi;r, / 

7 0ic£?TPffi£n, £EPP#!rJ 
(09 (-f) #9S) fcffll&T*. *l/t, 09 (n) © 

$n<, ffltrt^yy^ 1 4 i*msffi^7^+ 1 6 1 
fc»-rnar, ffi%^yy> um, (mmut 

ftfeftffi Lav (ffflBSfc* LTfffiE** *4Cftv^) 
Cti:a5fti6, c©£5fcx S^y^yy^ l 4 

l.iei mutm&. m-fvyv* 1 4 1 ©jse 

[0 0 8 3] tab^> *m«Mfc^SS^Si^y^ 

mnmm&mmtsyyiczm, m&nzm 
mmm^^y ricstrtx. ^xmrmm z 
7 h ynmmmmmmm ct\c&ox, 
mm<DwmmiET<< w?7yh&mn<^ 
Xs wmm'j>-£#%<iimmt%%o ^x, *m 
mmttowt, <tmmmm7y y*Mvm 

[0 0 8 4] Sft> Mfi&^y^-roiis^ 
»fc«[Lfe*»a*H«a«Lft'bOTf*«. 01 0 

(^) a, myyy^fomsmm^h, mi o 

(D) « % «K^7y5?+0«««7l»*^Lftfe©Tf 

[o o 8 5] si o^m-«m^nmmyy^ 

+ 14 1 *3<fcr/l^lffi7 , 7y^+ 1 6 Hi, S*«fc 

4 3fc«Dtftt&nftlTOE» 1 7 Oic^^TlgSlltSo 
L^L^Jb^, c©01 Ofcfevm ffffSPl 7 0^ 

WfrfyyMi 4 ltegt^M^e, m^y?* 
1 4 1 tiifli/7>*;t 1 6 1 tftm^&t%« 
m-znxw m 1 o w) #m) . »ttt m 
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mfyy^^m^ 1 6 z twmmmx® 1 8 o t 

lt, ffliMmmmi 6 o#, ^biy^ (b i o 
c-o fc&»2#Tv>3 am/yy*M 1 4 1 
ifisfflrvy^ i e i t^stsffiiis^ mm 
mmm 6 o (nsffl^y^^^i 6 2) 

fj^-iirTt/^) 0 

CO 0 8 6] Lfttf^T, cmi o\c*t«tm? 
mtf^yv* 1 4 1 ©sg!»f$ (0 1 o 

W) ) J»*7^ (HI 0 (P) ) fcM^S 10 

t\ Mfty^y^ 1 4 1 zmmyyyy* ie\t 
mLtctmz&Zo t&*>-5> coal Qvwmm 

1 6 1 <Dmt<Dmmr«&5tc& mfyy 

V* l 4 1 14, mBMfcflOfffflfeRKJft^Cfcfcft 
[0 0 8 7] £U:©08, H9*J<fctfigi 0fcifr*\J:5 

ut, 1 4 immm^^mm 

«cfc*^ts, Lfeibtv ^iMc^ntt; a 20 

© i e o&msu »»Ste«»*i»±'rsc t««Tft 

[0 0 8 8] 2 6fc, 01 1 fct *^©3SE3©£ffi7& 

aH*wbftt©^ft« a 01 iic^r«s tmrn 

*#*^<Ktt£ftfdffi»#£SMl4 lfcMLT, 
11 9 2£ftLTXr<y^y^^l 9 1^6«ft* 

*fitt&stis^<!»wt«nrfeDx ra&fttittiH i© 30 

19 3£LT&, (H*t£, D-^iJ-x^n-^ *a 
^Tfcfc, glCfflnftttgll 9 3©«8ffi#fc»^TX 

fy tfyy^e-^ 1 9 1 ©«»*ff5 c fc*wr«ftw» 
(0^tB§) aw&ftT^o ^£9, #£fifij& 
nt^Tfi, mzm^m 1 9 3 tum&tm 

trrscfc/fftfffifcft*. Sfc* *^6SWcfcv>T 40 

», tttfmi©»«*ttiut^<, iftfiit (0Tsts§) 

[0 0 8 9] Mlfcl^KW 4 2)m&s W 

fcf , ftkzftlg L/c^AmtTtirtBiJ^atM*^ 

*©iSS#S§ MP) #BU» 50 
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•£3^<, flM¥&fr£Xry fcfy?*-* 1 9 1 fclK 
MM#tf&&n* *fc, c©IHWi#ii, 

mmicmw.W)t°y7fc£-3r, mmmtzm 

<rv\>y9*~* 1 9 l(D®m®m%£Zfc£? 
[0 0 9 0] a*, ft«M?y:/fcM»S*5*3fc:* 

IM^fcititf, ±iBbfc<fc^t, sK^y©ttta«|fc 

»so zmhr, *<D$mmtxTyvyy*r- 
sy^feotfe, ii&^^±tT, »s»«»EfW 

[009 1] 

[01] ^©jg-flwiawiifcffaaaft*^^© 
«p)§^0 

[0 2 ] 0 1 <D&m$y7%M&t mtmmm 
±m 

[03] Bioill-lHUfffiH 
[04] 01©IV-IVlrffi0 

[05] n-tmmmctoinmnffimmxri 
mr.(o\L7. y ymwmsmmstdssm 
[06] %-<ommz%%mfomwmt% 

[07] mm%^<o%mmmz&m$y7°z 

[08] *5»<5«H<^QBglBc*Sft(aBi#>^© 

mm® 

[09] ^0*SI^E«*ft8W#>^K**t*«l 

[010] mEQmmmmzm.M$y-?fcm% 
[0n] #^©mra©nii0Sfc#sr»i?y^ 

««rtt*fi6A Ai£«©*Wt*iH 

[012] «w^2,r#sj^^y©M^0 
[01 3] 01 2©r«i&^:/£«r^ftifr- 
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& 10-»K 11 

iM±#, 2 4-8KttHe*±#, 2 5-J^M#M/p 1C 

4 0, 9o-i«j{&o, 4 1 -mmm 

«> 4 2-»LJ*ix, 4 3-J|-OlfXhy», 4 4- 

can 



72 




193 



WW200 2-134 7 9 
20 

*®mm, 4 7, 4 8, 9 7, 9 8-^7Vy^ 4 9- 

ssSfWm 5Q -^>y^ 51 
*&q, 5 2-SCiofltt&q, 7 0 •••*»& ioi 

10 2-fg-fiQ$5D^ 14 0-mKMff 
Em 1 4 l-m7yy f y^s 1 4 2~?yy*J* 

1 4 1 4 

m i6 0"«nim i6i-mmf^y 

vyymttk i 6 1 7 o-^v 

1 3?t««E» 18 0-IW#gWA& 19 1-Xrv 

e^t-*, 1 9 2-«m 1 9 3-mmm 
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